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[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the image pck-up equipment and 
the image pck-up system which share an amplification means among two or more photoelectrical transducers with 
respect to image pck-up equipment and an image pck-up system. 
[0002] 

[Description of the Prior Art] Conventionally, there are some which are called BASIS (Base Store Image Sensor) an 
CMOS sensor in the image pck-up equipment which has a gain cell or APS (Active Pixel Sensor). 
[0003] These amplify the signal charge accumulated at the photo diode which is an optoelectric transducer with eac 
method, and read it as image information. Since a means to amplify a signal charge exists in each pixel, it is called t 
gain cell or APS. 

[0004] Since APS has an amplification means (amplifier) in a pixel, the rate (rate of area) for which it accounts to th 
pixel of a photoelectrical transducer, or the rate (numerical aperture) for which it accounts to the pixel of the field as 
for which light carries out incidence tends to become small. Therefore, the dynamic range of image pck-up 
equipment, sensitivity, a S/N ratio, etc. have a possibility of falling. 

[0005] As a method of preventing decline in the rate of area by the amplification means, and a numerical aperture, t 
composition which shares one amplification means between two or more photoelectrical transducers is proposed so 
that JP,63-100879,A or JP,9-46596,A may see. 

[0006] Drawing 17 is drawing showing the pixel composition. In drawing 17 , the photo diode from which PD1 and 
PD2 become a photoelectrical transducer, the MOS transistor for a transfer from which MTX41 and MTX42 becom 
the transfer switch which transmits the signal charge accumulated at photo diodes PD1 and PD2, the MOS transisto 
for reset from which MRES serves as a reset switch, MSF, and MSEL are MOS transistors which constitute an 
amplification means (source follower), and MSEL is a transistor for selection used as the selecting switch which 
chooses a pixel. In this pixel composition, MOS transistor MRES for reset, MOS transistor MSF for amplification, 
and the transistor MSEL for selection are shared by two photo diodes PD1 and PD2. 
[0007] 

[Problem(s) to be Solved by the Invention] In the pixel composition of drawing 17 , since Transistors MRES, MSF, 
and MSEL are shared compared with the case where 1 pixel is constituted from one photo diode PD, the number of 
the transistors which constitute a unit cell (2 pixels) is decreasing from the 4x2=8 piece to five pieces. 
[0008] However, the degree of the reduction of the number of the wiring between cells which accesses a unit cell is 
unsatisfactory in four horizontal lines and one vertical line (a total of 5) from one horizontal line 3x2=6 vertical line 
(a total of 7) (MOS transistor MRES for reset and the control wiring of the transistor MSEL for selection of one onl 
decrease at a time). Especially the wiring between cells exists in the upper layer of the semiconductor chip which 
constitutes image pck-up equipment, and since it is formed in the metal layer of nontransparent nature which turns 
into a shading layer to the incidence of picture light, it becomes the cause of reducing a numerical aperture. 
Moreover, the line of a layout rule and the value of a space will be large, and increase of a wiring number will comm 
disadvantageously the layer which is up from a bird clapper to size reduction of a unit cell or a unit pixel. 
[0009] this invention aims at securing a numerical aperture and making reduction-ization of a pixel size easy by 
removing an above-mentioned technical problem and decreasing wiring, especially the horizontal number of wiring 
[0010] 

[Means for Solving the Problem and its Function] The image pck-up equipment of this invention is characterized by 
the threshold voltage of the transfer switch for transmitting the signal from the aforementioned photoelectrical 
transducer to the aforementioned amplification means differing between each photoelectrical transducer in the imag 
pck-up equipment with which two or more unit cells which have the amplification means shared between two or mo 



photoelectrical transducers and two or more of these photoelectrical transducers were arranged. 

[00 f 1 ] Moreover, the image pck-up equipment of this invention is characterized by using the transistor of a 

conductivity type which is different by at least two photoelectrical transducers as a transfer switch for transmitting t 

signal from the aforementioned photoelectrical transducer to the aforementioned amplification means in the image 

pck-up equipment with which two or more unit cells which have the amplification means shared between two or mo 

photoelectrical transducers and two or more of these photoelectrical transducers were arranged. 

[0012] By communalizing the wiring which makes it flow through a transfer switch among two or more transfer 

switches, this invention decreases the number of horizontal wiring. It is adoption of two or more transistors from 

which two or more transistors from which ternary-izing of signal level and two or more values-ization are performe 

and a conductivity type differs as a means of communalization, or threshold voltage differs. 

[0013] 

[Example] Hereafter, the example of this invention is explained in detail using a drawing. 

(The 1st example) The circuit diagram of the unit cell (2 pixels) of the image pck-up equipment which is the 1st 

example of this invention is shown in drawing 1 . 

[0014] In drawing 1 , they are photo diode and the transistor for a transfer from which PD1 and PD2 are set to MTX 
and MTX2 set it a transfer switch. The transistor MTX1 for a transfer is NMOSFET whose threshold voltage is 4V, 
and the transistor MTX2 for a transfer is PMOSFET whose threshold voltage is -4V. Both the gates of the transistor 
MTX1 and MTX2 for a transfer are horizontal scanning line phiTXO. It connects. Moreover, it is the transistor for 
selection from which MSF serves as source FOROWA amplifier (transistor for amplification), and MSEL serves as 
selecting switch, and the source FOROWA amplifier MSF and the transistor MSEL for selection constitute an 
amplification means (source follower). The transistor MSEL for selection is connected to the horizontal scanning lin 
by which control signal phiSO is impressed. 

[0015] Operation of the unit cell of the above-mentioned image pck-up equipment is explained below using drawing 
and drawing 2 . Drawing 2 is the rough block diagram showing the example of 1 composition of image pck-up 
equipment. The dashed line section in drawing 2 shows the unit cell of drawing 1 . 

[0016] In advance of photoelectrical load accumulation, the gate electrode of photo diodes PD1 and PD2 and the 
source FOROWA amplifier MSF is reset on predetermined voltage. Reset-signal phiTXR If +5V, MOS transistor 
MRES for reset will flow and the gate electrode of the source FOROWA amplifier MSF will be set to +5V of suppl 
voltage VDD. 

[0017] Subsequently, if control signal phiTXO is set to +5V, the transistor MTX1 for a transfer which is NMOSFET 
will open, and bias of the photo diode PD 1 will be carried out to the value of supply voltage VDD. Subsequently, 
phiTXO If 0V, shortly, the transistor MTX2 for a transfer which is PMOSFET will open, and photo diode PD 2 wil 
serve as a value of supply voltage VDD similarly. 

[0018] Subsequently, phiTXO It sets to 2.5V which are middle potential. The flow of the transistors MTX1 and 
MTX2 for a transfer is interrupted by it, and photo diodes PD1 and PD2 are held at a reverse bias state. 
[0019] A signal charge is accumulated in photo diodes PD [ PD1 and ] 2 as light carries out incidence. After fixed 
time, it is phiTXO. It is referred to as +5V, the transistor MTX1 for a transfer which is NMOSFET is opened, and th 
signal charge in photo diode PD 1 is transmitted to the gate of the source FOROWA amplifier MSF. Subsequently, 
scanning signal phiSO is set to 5V, and it is made to flow through the transistor MSEL for selection. The lightwave 
signal corresponding to the gate potential of the source FOROWA amplifier MSF is changed into the current which 
flows through the source FOROWA amplifier MSF from a power supply VDD, and is carried to a storage capacitan 
CTS 1 from the perpendicular output line VL 1 temporarily. 

[0020] Then, phiTXO If 0V, the transistor MTX1 for a transfer will close, the transistor MTX2 for a transfer which 
PMOSFET will open shortly, and the signal charge in photo diode PD 2 will be transmitted to the gate of the source 
FOROWA amplifier MSF. Hereafter, the current signal corresponding to the signal charge in photo diode PD 2 is 
carried to a storage capacitance CTS 2 from the perpendicular output line VL 1 in the same operation temporarily. 
[0021] In addition, before reading a signal out of photo diodes PD [ PD1 and ] 2, respectively, the gate of the source 
FOROWA amplifier MSF is reset, the residual charge is read as a noise, and it accumulates to storage capacitances 
CTN1 and CTN2 temporarily, respectively. The signal accumulated to storage capacitances CTS1 and CTS2 
temporarily and the noise accumulated to storage capacitances CTN1 and CTN2 temporarily are transmitted to a lev 
output line. Subtraction with a signal and a noise is performed by the output amplifier Al, the signal SI with which 
the noise from photo diode PD 1 was removed is outputted, subtraction with a signal and a noise is performed by th 
output amplifier A2, and the signal S2 with which the noise from photo diode PD 2 was removed is outputted. 
[0022] According to this example, since the transistors MTX1 and MTX2 for a transfer are controllable by wiring o 
one, the number of a horizontal scanning line can be decreased by one rather than the conventional example. 
Reduction-ization of the area of a unit cell becomes easy by it, and a numerical aperture also improves. 



[0023] The timing chart of operation of the unit cell of drawing 1 and the image pck-up equipment of drawing 2 is 
shown in drawing 3 . 

[0024] First, read-out operation of a unit cell is performed during the level blanking (H-BLK), and phiTXR, phi SO, 
and phiNl are made high-level in Tl period, and the gate section of the source FOROWA amplifier MSF is reset, an 
it outputs to a storage capacitance CTN1 by making the residual voltage into a noise VN1 temporarily. 
[0025] Next, it is phiTXO to T2 period. By making high-level 5V, phiSO, and phiSl, the photo-electric-translation 
signal of photo diode PD 1 is transmitted to the gate section of source FOROWA amplifier, and it outputs to a stora 
capacitance CTS 1 by making the signal level into a signal VS 1 temporarily. 

[0026] Next, phiTXR, phiSO, and phiN2 are made high-level in T3 period, and the gate section of the source 
FOROWA amplifier MSF is reset, and it outputs to a storage capacitance CTN2 by making the residual voltage into 
noise VN2 temporarily. 

[0027] Next, it is phiTXO to T4 period. By making high-level 0V, phiSO, and phiS2, the photo-electric-translation 
signal of photo diode PD 2 is transmitted to the gate section of source FOROWA amplifier, and it outputs to a stora 
capacitance CTS 2 by making the signal level into a signal VS 2 temporarily. 

[0028] Subtraction with a signal and a noise is performed by the output amplifier Al and A2, and an above- 
mentioned noise and an above-mentioned signal are outputted as signals SI and S2 with which the noise was 
removed. 

[0029] Although the example explained above is an example which two photoelectrical transducers are connected to 
the source FOROWA amplifier MSF, and constitutes a unit cell, this invention can be applied, when it connects wit 
the source FOROWA amplifier MSF and three or more photoelectrical transducers constitute a unit cell. 
[0030] The representative circuit schematic of a unit cell (4 pixels) by which four photoelectrical transducers were 
connected to drawing 4 and drawing 5 at the source FOROWA amplifier MSF is shown. 

[003 1] Drawing 4 is the example view of connection into which Vth of a transfer switch was changed by the vertica 
pixel, and drawing 5 is the example view of connection into which Vth of a transfer switch was changed by the 
horizontal pixel. 

(The 2nd example) The circuit diagram of the unit cell (2 pixels) of the image pck-up equipment which is the 2nd 
example of this invention is shown in drawing 6 . The same sign is attached about the same composition member as 
the composition member of drawing 1 , and explanation is omitted. 

[0032] As a transistor for a transfer which serves as a transfer switch in the 1st example mentioned above, NMOSFE 
which uses NMOSFET and PMOSFET and from which threshold voltage differs as a transistor for a transfer in this 
example is used. 

[0033] That is, in this example, the transistor MTX1 1 for a transfer is NMOSFET of threshold voltage 1 .0V, the 
transistor MTX12 for the transfer gates is NMOSFET of threshold voltage 3.0V, and both gate electrodes are 
connected to the common horizontal scanning line by which control signal phiTXO is impressed. 
[0034] Operation of this example is explained below. 

[0035] About the lightwave signal charge accumulated to photo diode PD 1, it is phiTXO. It is referred to as +2V, th 
transistor MTX1 1 for a transfer (transfer gate) is opened, and it transmits to the gate of the source FOROWA 
amplifier MSF. that time -- a signal transfer - a signal charge - on the way - it is the full transfer which is not com 
out of and lost ~ as - the voltage between the gates of photo diode PD 1 and the source FOROWA amplifier MSF - 
5 - a certain thing is [ about V ] desirable 

[0036] After reading the signal corresponding to the signal charge transmitted to the gate of the source FOROWA 
amplifier MSF from photo diode PD 1 from the perpendicular signal line VL 1 like the 1st example, the transistor 
MRES for reset is opened, and it is VR to photo diode PD 1. +1 V are impressed from a terminal, photo diode PD 1 
changed into a reverse bias state, and a signal charge is emptied. 

[0037] Subsequently, the transistor MTX1 1 for a transfer is closed, +6V are impressed to the gate of the source 
FOROWA amplifier MSF, and a reset action is performed. Subsequently, phiTXO It is referred to as 5V and the 
transistors MTX1 1 and MTX12 for a transfer are opened simultaneously. Since the photoelectrical load accumulate 
at photo diode PD 2 is transmitted in full transfer mode, it does not flow backwards to photo diode PD 1, and is 
altogether transmitted to the gate of the source FOROWA amplifier MSF. The following operation reads the signal 
corresponding to the signal charge transmitted to the gate of the source FOROWA amplifier MSF from photo diode 
PD 2 from the perpendicular signal line VL 1 like the 1st example. 

[0038] According to this example, although limited with PD1 ->PD2, since MOSFET used for the transistor for a 
transfer (transfer gate) is the same conductivity type, the sequence which reads a lightwave signal charge does not 
need excessive area, such as a well, but its degree of integration improves. If a blue filter (red) and the green filter to 
photo diode PD 2 are generally arranged to the photo diode PD 1 with few amounts of signals in the case of a color 
sensor, the influence in which the signal of photo diode PD 1 overflows and carries out color mixture to photo diode 



PD 2 will decrease. Moreover, signal addition between pixels (equalization) can be easily performed by impressing 
voltage which opens simultaneously the transistors MTX1 and MTX2 for both transfers. 

[0039] In addition, before reading a signal out of photo diodes PD [ PD1 and ] 2, respectively, it is the same as that 
a previous example to reset the gate of the source follower amplifier MSF, to read the residual charge as a noise, an 
to accumulate to storage capacitances CTN1 and CTN2 temporarily, respectively. However, before reading a noise 
N2, making potential of the aforementioned photo diode PD 1 into the potential which trouble does not produce in 
PD2 read-out is called for. 

[0040] The timing chart of the unit cell of the above-mentioned example is shown in drawing 7 . 
[0041] First, phiTXR is made high-level, (VR=)+6V are impressed to Tl period and the gate section of the source 
FOROWA amplifier MSF is reset in it. It outputs to a storage capacitance CTN1 by making the residual voltage into 
noise VN1 temporarily. 

[0042] Next, the lightwave signal charge which impressed +2V to phiTXO, opened the transistor MTX1 for a 
transfer, and was accumulated to photo diode PD 1 in T2 period is transmitted to the gate of the source FOROWA 
amplifier MSF, and it outputs to a storage capacitance CTS 1 by making the signal level into a signal VS 1 
temporarily. 

[0043] Next, phiTXR is made high-level in T3 period, the transistor MRES for reset is opened, and it is VR to photo 
diode PD 1. +1 V are impressed from a terminal, photo diode PD 1 is changed into a reverse bias state, and a signal 
charge is emptied. 

[0.044] Next, the aforementioned transistor MTX1 for a transfer is closed, only the gate section of the source follow 
amplifier MSF is reset, and it outputs to a storage capacitance CTN2 by making voltage which remains into a noise 
VN2 temporarily in T4 period. 

[0045] Next, the transistors MTX1 1 and MTX12 for a transfer are opened simultaneously in T5 period, using phiTX 
as +5V. Since the photoelectrical load accumulated at photo diode PD 2 as mentioned above is transmitted in full 
transfer mode, it does not flow backwards to photo diode PD 1, is altogether transmitted to the gate of the source 
FOROWA amplifier MSF, and is outputted to a storage capacitance CTS 2 by making the signal level into a signal 
VS 2 temporarily. 

[0046] Here, the example of representation of the drain voltage-drain current characteristic of MOSFET used for the 
transistor for a transfer is shown in drawing 8 . 

[0047] Drawing 8's showing is flowing also in less than [ threshold voltage 3.0V ] in the field of width of face whos 
sub threshold level current's is about IV. Moreover, the leakage current is flowing in the bottom of it. 
(The 3rd example) The circuit of the unit cell (2 pixels) of the image pck-up equipment which is the 3rd example of 
this invention is shown in drawing 9 . The same sign is attached about the same composition member as the 
composition member of drawing 6 , and explanation is omitted. 

[0048] The transfer switch MTS used as the 2nd transfer switch is inserted in series between the transistors MTX1 
and MTX2 for a transfer which serve as a transfer switch in this example, and the gate of the source FOROWA 
amplifier MSF. Threshold voltage is NMOSFET which is 1 .0V, and the transfer switch MTS is connected to the 
horizontal scanning line by which signal phiSO is added. 

[0049] In this example, even if it is in the transistor MTX1 for a transfer which has low threshold voltage 1.0V that 
sub threshold level current or a leakage current flows temporarily, unless the transfer switch MTS opens, current do 
not flow into the gate of the source FOROWA amplifier MSF, and maintenance of the lightwave signal charge in 
photo diode PD 1 is secured. 

[0050] In addition, although this example is an example in case two photoelectrical transducers share amplifier, this 
invention is not limited to this example, but can be applied also to the image pck-up equipment which shares 
amplifier between three or more photoelectrical transducers. 

(The 4th example) The circuit of the unit cell (3 pixels) of the image pck-up equipment which is the 4th example of 
this invention is shown in drawing 10 . The same sign is attached about the same composition member as the 
composition member of drawing 6 , and explanation is omitted. 

[0051] Photo diode PD 1 is photo diode which is a R-pixel photo detector, and the photo diode whose photo diode P 
2 is a G-pixel photo detector, and photo diode PD 3 are photo diodes which are B-pixel photo detectors. The 
conversion efficiency at the time of the white light incidence of each photo diodes PD1, PD2, and PD3 is respective 
set up to 30%, 59%, and 1 1% also including the transparency efficiency of a light filter. Moreover, the threshold 
voltage of NMOSFET which constitutes the transistors MTX21 -MTX23 for a transfer is 1 0V, 2.5V, and 4.0V 
respectively. Moreover, this example has the transfer switch MTS connected to the horizontal scanning line by whic 
phiSO is added like the 3rd example. 

[0052] In this example, in addition to each usual pixel read-out, Above R and G and a B3 pixel signal can be read 
simultaneously, can be added, and the luminance signal of NTSC can also be obtained. Namely, signal phiTXO add 



to a horizontal scanning line The signal charge accumulated to each photoelectrical transducer (photo diodes PD1, 
PD2, and PD3) is simultaneously read by being referred to as +5 V and opening simultaneously the transistors 
MTX2 1 -MTX23 for a transfer. 

[0053] The luminance signal of NTSC can be obtained without requiring a complicated circuit especially according 
this example. 

(The 5th example) The circuit of the unit cell (4 pixels) of the image pck-up equipment of the image pck-up 

equipment which is the 5th example of this invention is shown in drawing 1 1 . The same sign is attached about the 

same composition member as the composition member of drawing 6 , and explanation is omitted. 

[0054] In drawing 1 1 , MTX3 1 -MTX34 are the transistors for a transfer, and each threshold voltage is 1 .0V, 2.0V, 

3.0V, and 4.0V. In this example, a signal charge is read one by one in order of photo diodes PD1, PD2, PD3, and 

PD4. 

[0055] In this example, the signal charge of the pixel group corresponding to two-line two trains can be read by few 
number called three horizontal lines. 

[0056] In the above, although each example of the image pck-up equipment of this invention was explained, it 
explains, contrasting with the conventional example next about an example of the concrete layout pattern of the unit 
cell of the image pck-up equipment of this invention. 

[0057] Drawing 12 and drawing 13 are layout patterns of a unit cell which share amplifier between two 
photoelectrical transducers, and the layout pattern corresponding to the conventional example of drawing 17 in 
drawing 12 and drawing 13 are the layout patterns corresponding to the 2nd example of drawin g 6 . 
[0058] The diffusion field where 100 constitutes a perpendicular output line and 101 constitutes photo diode PD 1 in 
drawing 12 , The diffusion field where 102 constitutes the gate electrode of the transistor MTX41 for a transfer, and 
103 constitutes photo diode PD 2, The gate electrode of the transistor MTX42 for a transfer and 105 104 The gate 
electrode of the transistor MSEL for selection, The gate electrode of the source FOROWA amplifier MSF and 107 
106 The gate electrode of the transistor MRES for reset, The control line to which, as for 108, control signal 
phiTXOO of the transistor for a transfer of the photo diode of odd lines is impressed, The control line to which, as f 
109, control signal phiTXRO of the transistor for reset is impressed, the control line to which, as for 1 10, control 
signal phiSO of the transistor MSEL for selection is impressed, and 1 1 1 are the control lines to which control signal 
phiTXOe of the transistor for a transfer of the photo diode of even lines is impressed. 

[0059] The diffusion field where 200 constitutes a perpendicular output line and 201 constitutes [ in / drawing 13 / o 
the other hand ] photo diode PD 1, The diffusion field where 202 constitutes the gate electrode of the transistor 
MTX1 1 for a transfer, and 203 constitutes photo diode PD 2, The gate electrode of the transistor MTX12 for a 
transfer and 205 204 The gate electrode of the transistor MSEL for selection, The gate electrode of the source 
FOROWA amplifier MSF and 207 206 The gate electrode of the transistor MRES for reset, The control line to whic 
as for 208, control signal phiTXO of the transistor for a transfer of photo diode is impressed, the control line to whic 
as for 209, control signal phiTXRO of the transistor for reset is impressed, and 210 are the control lines to which 
control signal phiSO of the transistor MSEL for selection is impressed. 

[0060] At drawing 13 which shows the example of this invention, the control line connected with the transistor for a 
transfer of photo diode ends by one (the conventional example 2) so that clearly from contrast with drawing 12 and 
d rawing 13 . 

[0061] It is a layout pattern corresponding to [ drawing 14 and drawing 15 are layout patterns of a unit cell which 
share amplifier between four photoelectrical transducers, and / corresponding to the layout pattern of the convention 
example in drawing 14 ] the 5th example of drawing 1 1 in drawing 15 . 

[0062] The diffusion field where 300 constitutes a perpendicular output line and 301,303,305,307 constitutes four 
photo diodes in drawing 14 , respectively, The gate electrode of the transistor MTX for a transfer corresponding to 
each photo diode in 302,304,306,308, The gate electrode of the transistor MSEL for selection and 310 309 The gate 
electrode of the source FOROWA amplifier MSF, The control line [ electrode / gate / of the transistor MRES for 
reset ] to which 3 1 1 is impressed and, as for 312-3 1 5, control signal phiTXl of the transistor for a transfer - phiTX4 
are impressed, The control line to which, as for 316, control signal phiTXR of the transistor for reset is impressed, 
and 3 17 are the control lines to which control signal phiSO of the transistor MSEL for selection is impressed. 
[0063] The diffusion field where 400 constitutes a perpendicular output line and 401,403,405,407 constitutes [ in / 
drawing 15 / on the other hand ] four photo diodes PD1-PD4, respectively, The gate electrode of the transistors 
MTX31-MTX34 for a transfer corresponding to each photo diodes PD1-PD4 in 402,404,406,408, The gate electrod 
of the transistor MSEL for selection and 410 409 The gate electrode of the source FOROWA amplifier MSF, The 
control line [ electrode / gate / of the transistor MRES for reset ] to which 41 1 is impressed and, as for 412, control 
signal phiTX of the transistor for a transfer is impressed, The control line to which, as for 413, control signal phiTX 
of the transistor for reset is impressed, and 414 are the control lines to which control signal phi SO of the transistor 



MSEL for selection is impressed. 

[0064] At drawing 15 which shows the example of this invention, the control line connected with the transistor for a 
transfer of photo diode ends by one (the conventional example 4) so that clearly from contrast with drawing 14 and 
drawing 15 . 

[0065] An image pck-up system-outline view is shown in drawing 16 . As shown in this drawing, image formation o 
the picture light which carried out incidence through optical system 71 and drawing 80 is carried out on the CMOS 
sensor 72. Optical information is changed into an electrical signal by the pixel array arranged on the CMOS sensor 
72, and noise rejection is carried out, and it is outputted. By the method beforehand determined by the digital dispos 
circuit 73, signal transformation processing is carried out and the output signal is outputted. the signal by which sign 
processing was carried out - a recording system and the communication system 74 ~ an information recording devi 
- record - or information transfer is carried out The signal recorded or transmitted is reproduced by the reversion 
system 77. Drawing 80, the CMOS sensor 72, and a digital disposal circuit 73 are controlled by the timing-control 
circuit 75, and optical system 71, the timing-control circuit 75, a recording system and a communication system 74, 
and a reversion system 77 are controlled by the system-control circuit 76. 
[0066] 

[Effect of the Invention] As explained above, according to this invention, the horizontal number of wiring can be 
decreased, a numerical aperture can improve as a result, and the image pck-up equipment suitable for pixel reductio 
ization can be offered. 
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(2) ^1582 000-1 52 086 

2 

[00013 

^«Wimj:W»^fAtHt« few 
[0002] 

[flaw)ftiG]«*, *&v^aps <a c 

10 tive Pixel Sensor) £^£tg«gSfctt. BAS1 
S (Base Store Image Sensor) N CMOS-fe>t-t 

[00033 ; ti^m^mm^vh h * vyj*- 

UtfAPSfcW/VO^. 

[ 0 004 3 APSIiH*+fciMB«l (7 XT) ^ 
3^tft»^®*tetftf>*Ste (TO*) , 

s -y ? uyy. s/n jmtffiTf § 

[0 00 5 3 mft&tzX ffln$<0«T*l* 
Cfrffifc UT . Mxfciri«PB6 3-1 0087 
A4V^ififgB¥9-4 6 5 9 6*%&mz&hKZ> X ? 

[0 006 3 01 7lttnMtffiJ&*7FmV$>Z. n 
30 17fcfc\,vt. PD1, PDMIMt^S^h^' 
4:fr-h\ MTX41, MTX42U*h^^-FPDl, P 

.ff:^H7hfflMOSb7y^, MSF, MSEL 

J4«M»R (y-^7*ov) «nMosh7y 
%ij8ARmh?yisz*rr$>h. z.<7mmmmz&^x 

40 «*h^-f*-KPDl. PD2T#^T$ilTV^. 
[00073 

V^Tfi. — ^co^t h ^>f Jt— H P D -C— ®*Sr«fiR-r 
'^tCit^ h7>-^^^MRES, MSF, MSELj&^^$ 
mXfls ( 2MStt) «tl»h7yyX 

[0008 3 U^L^^. #ffl-b;Wcr^-t^-6-fe 
;WSIffii»o*aii, 7f<™3X2 = 6*, MiS^l* 
(^7*) *»^* J F«4*. SEHl* (£ft5*) 
50 ^fc, *<0«^)JK^tt^tAfco-C*i (U-bvbfflM 
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OSh^yxX^MRES, jMftfflh^y^X^MSELCOftJ 

C0009] ^^m±^mmm^-ti io 

9 , #^¥^rf6]^K$l^^»^^^ - 1 lz£ 
[00 10] 

toon] m^ikm 
[0012] *#HJJW«5&X>f -/f-*afiis*&iea«: 
[00 13] 

jar. 

( $ i mmm ) m 1 1 ^ wr* & . jm 

[00 14] UltC^T. PDl. Pmii*b?<1* 

f\ mtxi, mm±m&xj y^b%h%mmhyv 

z/XfTfoh. 7 >iSX?MnmzUvi/ 3 40 

;|/b'»MVC'J)^NMOSFEra^ $D*J8h 
7VyX^ MTX2UX V ~; is 3 - 4 VTA* 

PMOSFEm^. te&fflh^y^X^MTXl. MT 
X2tf>y-Mi££*¥3S8tS*TX0 fc»«3iVO*4. 

£fcMSFiiy-X7*n77y7' (igfllfflt^y^x 

*MSEUi**#« <y-*7*o7) jH 
h 7 y ^'X? MSELMt s MWi#*SO#EPiD$*LS 
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[ooi5] ±iimmmm>m^^m^m 1 anf 
coo i6]%mmmi,zfctL'>x. ^hMx-vp 

Dl, PD2fcy-X7* nVTyrMSFtfD^-b^S: 
HfS&^Efcy-fevb'rt. U-fe*yHa#*TXR £+5 
V£^£^ U-fe7bmM0Sh^y^X^MRES(^ 

>iu y-x7=ra7ryrMSFtfoy-h€SiiTOm 

ffVDD<7)+5Vfc&|>. 

[0017] <RUT1WW<l^*TX0«r + 5 Vfc-f & t , 
N M O S F E TT * h $D*JB YvVi/X? MTXI ^ 

A*-YVX)W^m&Vm<r>mz)UT 
XZtll. fcWC*TX0 ZOVft&b. 4«3PMO 

■fj *- Y P D236«RI«fc:*WEVDD«HBt44 . 
[00 183 fcV^TXO $r^iamfirS>^2. 5V(C 

MTX2^)M4'lfr§fL, ifcb^^-KPDI, PD2 

[0019] »*ASf "f 6 t^-oT^ h ^4 K P D 

0 £+5VhU NMOSFETT'fc&Ss&fflh^y^ 
X?MTXl£i^. *h^>f^-FPDl^(7)fi-^«?t^ 
V-xy*VV7>-TMSF<?)y-h*-tmit&c 
■C^!Efi^*S0S:5V4:U. MtRm b?> vX^MSEL 

y-x7^n7ry7°MSF<^y-h^u 
tc*fiB-tS3tfi^««a5VDD*^ y-x7 * xivrv? 

[002 0] -eo^, 0TXO ^OVfct^fc. IsiMfflh 
^yi/X^MTXl^C. 4-JKiiPMOSFETT'fc4 

<*?)fi#mffi£ y-x 7 5r nvr yrMSFto^- 

-lW«SJICTS2A^Iif ix & , 
[002 1 ] <t*J, *hr-f*-HPDl, PD2+^ 

SFtf)3r'-h£i;-lr-ybU fcO^^IW^ y>f X'^ LT 
fj^ftU ^W-BMIWftCTNl. CTN2^#^f 
l» 6 -^Sm^MCTSl. CTS2A«t$to:M#, 

sfifl»*S*lfcfi#S236*a*S*l&. 
[0022] ***Mfc:J:iitf. Mh^y^^M 
TX1. MTX2S: l*«i»'r«WW4it3W&*W. 
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C 0 0 2 3 ] m 1 <50ffi«SS<50#ffi-fe/^IWP 

[0 0 24] W7?y*y?m (H-BLK)Cf 

R s <£S0, 0Nl£;vfU^UfcU V-X7tP77>' 
7°MSFW- b^'J^7h b*<3KME£: / -f XV 
Nit LT-"W«MCTIIHcaj*«. 10 
[0 0 2 5] WZTWWL*™ £5V. 0SO, 0S1 

[0 0 2 63 mzTmmiz<t>nR. ^so. *n2£>mu 

TN2tCffi7Jt& 6 

[0 0 2 7] ^IT4M^0TXO £0V. 0SO, 0S2 20 
W ^Wli- S i 1 1 J: o-C* 3f- H P D2 

c^m^mfi^ y-x 7 * wrvrw- vmzik 

[0028] ±Ko/>fXfcfliTO, as^ryrAi, 

[0029] w±mw itzmmmte v-zytuvry 
7mnz2^<o%mmms®mtixm**zffi& 
?mx$>i&. 3t^nxm&mtfy-x7*n7 30 

7 >TMWzmt2tlXMtiL*)l>£ffil&t&i%£l l Z 
[0 0 30] [l4&I/H5fcY-X7*n77y7 5 MSF 

[ 0 0 3 1 ] 04 im&X\ftcommX'fi;&A4 y+cov 

th£%*_tz®tfmmx'h y ) . H5t4*¥*rtwH»T« 

t4-fe;u { 2»# ) tf>l§]PSI2£0 6 \,z*t. m 1 eoffijK 40 

mt ®-mm&mz^xim-$&zttixmm 

[ 0 0 3 2 ] ±a Lfc» 1 ISffifflTfifti&U v f- 1 % 

h%c&myyyi;*9t lx. nmosfet. pmo 
sFET£fflwcv>iu ^mmmximimhyyisx 

9tLX. ^WxaVUMKff^fcSNMOSFET 

[0033] **fc^*£teWCIi* fe^ffl h7V^ 
^MTXllli. XU7^3/PFtSl . 0VC0NMOSF 
ETfftO, $Ki£y-braN7y^X?MTX12li. *U 50 
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•y^ 3 ;P.Fmi±3. 0V^NMOSFETt$)0> fct 

[0034] ^mmimttz&Ttzimi'i . 

[ 0 0 3 5 ] * h *W K P D Ucftft^S 
fffc, ^TXO £-h2V<bLT. Sgiiffib^y^x? (IE 
b ) MTX11 £ffl\ rcV-Z7*n77 V7 MSF^O 

d 1 1 y -x 7 * o 7 r y t-msfo^*- h H^^m 5 

[0036] ^h^^-KPDlKV-X7tP7 

h^^-HPDncvR fig^&^+ivjrenaou. * 

[0037] #wtig&ffl b jyiSzfMnnzmt 
x. y-x7*n7ryrMSF<o^-h(c+6v$:Enap 

l/ClUs* MrfWT-3. ifcVvC^TXO £5V£:LT, 
«Sfflb5^X^MTXliatfMTX12tHl*(cBI<. * 
h^>f*-l«PD2fc»RSWyCTfflrtt, 

&«rt«3fir<. ^Ty~x7^n7T>-rM5Fc7)y-h 

r-f H p D2*^ y-x7 * D77 yrMSFoy- 
b (era $ ix^fi^^^Mf § fi^ * MOT-H v 

[0038] j&ffiMtXtllt. ffl&mtWltifr 
VZ? (1&&y-h) (Cffifflt&MOSFET^IWJ 

■fs $m&tffo±.i-&. *ty-±>vm&. -muz 

^- HP Dlfc*«7 ^ 
(#) , *h^*-HPD2t«^7'f;i'^tEaw 
Wf . * h ^-T K P Dl^ff^% h ?4 K P 

/C. M^fflh^y^X^MTXl, MTX2^|Sl^™<«t 
[00393 *J3, *h^^-KPDl. PD2**^ 

sFoy-h^u-fevhL, temwmffizsjxt ix 

M^tUL, fnftL-WfWBftCTNl, CTN2^#m^ 

B^as-mfc. «E*hr>f^-KPDl^TO*PD2 
i^ft L ti»36«± t & ^€mz I X < £ t sWiW> A> 

[00403 H7KLheSOW^»ffl'bA^>^-f 5 
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[004 1] *1\ TIJWiaC, tf>TXR£;W l^/pfc 

U y^7ara7ryrMSF«y-h« <vr=) 

VNlh LT~^m^SCTNltai^-t§. 
[00 4 2] ^T2Wt^ *TX0fc+2V£6MlDl, 
te^h^y^^MTXlSr^V^T*h^'f?r-H 
PDH;:#fSU:3ttWTO£, y-X7tP77y7' 
MSF^y-K^fclSaU -e^ft#miE^fi#VSli:L 

hpdiuvr srpa^-t-iv^iMiU tfh^*- 

[ 0 0 4 4 ] Kt, T4MiC> HUlfil£^M YvVVX 

-"WW*CTN2fcffl;fr«. . 
[004 5] T5»-. <£TXO£-f 5Vfc UT, 

lsiMfflh^> / xX^MTXimUMTX12^f3l^^<. ± 20 

uc .t o h y>r h p D2tsa$n3t3temr 

PVUZ&m- hZ\t\t^<, £XV-X7*avyy 
[004 6] Z\ZX\ &&mh7>i/Z?{ZimZtl& 

M o s F E TV) K M y^ff- KM y€ijSE#ftO{tfi 

[0047] H8*»^W&il:tt, xV^g;|/Flff 
3. OVOT^V^rt^^Uy^a^Klg^j^l 30 

[0048] 3|cS|jift^tJUTtt«S£X>f -y f-fc 
^U'v->g^KHE*«l. OViONMOSFETtft 

[004 9] *mmtz#uxits ^ul-z^h^k 

1EE1. OV^^IfeiMfflh^y^X^MTXU^ 
Uvisa/U K®£ft 6 V >tt U - 7 TOEtf SSti h Z. 
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[0050] **r«jiMi4zo^fiwaft»T'ryr 

flUMOgfrfe;!' OHM*) ^«£*rf. d6^ffi 
[ 0 0 5 1 3 * K ^ K P D lttRWtoWHW 

^5s*K*'>r*-KT& , 5s *K^*-KPD2ia 

Gas*****?* K ^ K , * K ^ 
K P D 3li B MJcogftSfrf Tfc * * K *W *- K T"£> 
6. #*h^5T-KPDU PD2. PD3^dfe3tA 

T.&*30%, 59%, 1 lHfcRj&Sfl'O**. * 
tz^mm h?> ; JX7 MTX21-MTX23 Sr fifjfct S N M O 
SFET^XUy^g/l^KflBBEtt, 1 . OV, 2. 

5V, 4. OV-Cfc*. ^«mtt»3mi^ 

•yf-MTSSr^Tf*. 

[0052] *wwwce^Ttt. a«^*B«aajt 
imutNTscows^^sifcfc'Ci*, fin 

jt-^r. #«me»»<*b^*-KPDi s pd2, 
[0053] 4mncj:iumtira%ii]»»9rr« 

Zk%<, NTSC<7)B&mZft&Z£W?*Z. 
S«|gSfO#{a-fe/K4®*4J') ^0{K5rHl ltc^ 

[ 0 0 5 4 ] 0 1 1 IC^T.. MTX31-MTX34(«jiffl 

0V. 2. 0V, 3. 0V, 4. 0VT&&. *S^J 
*C*3^T«fi#«^ii*K^5i--KPDl f PD2, P 

D3, PD4comx'immttizti&. 
[0055] *mmttz#^x\i2'€2mzm?zm 
xm*&*mi $r /K^ia 3 * t v ^ ^ -ck» 

[ 0 0 5 6 3 fiLh, *^W^B««lE^»ifcWtov^ 

[ 0 0 5 7 ] 0 1 2 1 3 tellOOft^&arCT 
>7*#1i'r&m{iL±JWU47*) hMTh*) . HI 2 

i*mi7<oimmi,zi(ifct&\"{ rvm, mi 31m 

6 «o® 2 SUttMc^te-ti m r * h s*c^ * . 

[0 0 58 3 01 2t*JV^T, lOOMtMtftfJttk 1 
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*h^f*-FPD2*««IM«WL 104Ji& 
yy^ * MTX42^y- 1 0 5 liBfflJfl 

pyr^MSFiO^-Mi, 107ii'Jt7hfflh7 
yy^MRES^y-h®!. 1 OSteiSM^*!^ 

■ZKhvmu, io9\v)^-/vmvyy : Jx9mm 
imtnwtftm ztimmm. 1 1 o izmim ^ 7 y 10 
isx?MSELmmm<t>wmM2tih®wu, 1 1 

»m^*Txoe3&«wiin$ns-«fi»tft-c*)-& . 

[0059]-2n H13(CJ3WC, 2 0 0iiiM 

si, 2 0iii*h^>f*-HPDi^flWt'r&ffi«wa 
2 0 2immmhyyi;z?Mnn<7)y-bnm. 

04aK5Mh?2'5***MTX12«y-MW, 20 5 
tiiStRffih^yxX^MSEL^y-h^ai. 2 06&V 
-X7*n»77>'7 , MSF<07 f -h^E. 2 07&y-fc>y 20 

*- Kcote^ffl hyy'j^commm^^mt^mw 
vx 9 msel^jmm <t> so^m $ ft* ft ij«rc-£> 

-So 

[0 0 6 0] Hi 2 i:01 3tcom*^BJ^*^J:-5 

•CJ42*) TTtr, 30 
[ 0 0 6 1 ] El 1 4 0 1 5 

ttfiBfew^wr^t-BL hi sua 1 i^hs^mm 

[0062] 014£fcVvC\ 3 0 0tiMiiJ*», 3 
0 1, 3 03, 3 0 5. 3 0 7immffl^h/ 
4*-K*1i^*J«raWL 302, 304, 30 
6, 3 0 8(^h/U-R«t hm^mhyy 

i?x9Mn<7)Y-Y%m. iQ9\±mmYyyVA? 
Msa^y- h^fe. 3 i o\tv-xy^uvryyMs 40 

Foy-bTO, 3 1 lli'Jt'/ hfflh^V^^MRES 
^-hms, 3 1 2-3 1 5lZm*mhyyiSX?<?) 

ML 3 17*iStRfflh7y^^MSEL<^JWfi^S 

[0063] 01 SfcfcWt, 4 OOtMl*^ 
SSL 401, 403, 405, 40 7 \t*iX%tmo<0 

*h^3r-KPDi-PD4*fliia«taBWR«, 40 

2. 404, 406, 4 0 8tt#*h^3|— KPD1 50 
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-P D4(C*tJ£~f &$£&J3 h 7 y 9 MTX31-MTX34 

4 0 9^^b7y> ? A^MSEL^y 

-MM. 4 10{iV-X7*D7ry7*MSF<97 ? -h 
OB. 4 1 liiU-t-y hfflh7y^^MRES^7-'-b 

4 1 2t±^fflh7y^x^£?)$ipfi^^Tx*<en 
Jn$ftl>fS«i5L A\3W)^«,YRyyyyx5<m\ 

mmtmmnztLzmwm. 4 1 4tt3HRffl by 

[0 0 64] 014£:01 Sfc^ttJt^^J&^J:? 

fc, **w<^ai«t^rH 1 5 tii* h 

S&OT h 7 yy'x? M^MMMb^ l * 
■C«4*) -Cfts. 

[006 5 3 016 CH^fAlM^t, M 

*«3CJiCMOS-fey^7 2±fc»««. CMOS 
*>^7 2±teS*8*iT^6S*r^-fcJ:-9T3l£ 

ill). f^fl|f*4«^810»7 3tl oTfWfc 

m*mmztit:m*Ht. mm. »m74(cj:om 
i^i^scciOM. A*v^iifflf«igai§ns. ten. 

7 7 J: 9 

^.^80, CMOS-fey^-7 2. m*&m®&7 
3tt^^5y^J»llI»7 5fc«t»)W»5<l, ft«7 
1 . *4 S y^»[H]&7 5 s • iHt#7 4 . S 

7 7 a y xt a 3 y h p -> v m 7 6 i: 0 mi $ 
ft.*. 

[0066] 

[mi] *mvmimmx'hmi&mM<om*fr 
(2W%#) (owmvbz. 

fflx-hz. 

[03)01 M2cO«I«-fe/W»^ 
4 ^y?T*-YXfoh. 

[04 ] M^r^S^T'^x^ yT<Wtb*®ttz 

[05] *TOrtK0B*ciBaix>f 'yf-^vth^seifc 
[06] ^^2mTftifm^itt^ 

CH7] ±BH»«(fl>J|ittHsy^-Y $y^HT**. 
[S9J *^Hom3SeSt«TA4fiMRS6fi^*(a-b^ 
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1 1 

[Hi i ] *%ww®5mw\vhmtimwmt£& 

[Hi 2 3 Ml:^t§~o^tMtryr 
[01 5 3 HI l««IIWfc»lW*Ho^fiW«* 
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[Hi 6 3 wfts/xf'AiwBrc**. 
[0i7] tjmmmmmmmvb& , 

PD1-PD4 *hyj$-\< 

MTX1, MTX2, MTX11, MTX12. MTX21—MTX23, MTX 
31-MTX34 3£jMfflh7>£/'X? (tejMX-fvf-) 
MSF 7>? 

MSEL aHRfflh^^X^ (3HRX>f y^) 

MRES V^vVmhyyi/X? ( U-fe y hX-f -yf-) 

VL1 gEffi^H 

2 08, 4 12 *¥£&K(Mfllft> 
20 9, 4 1 3 y-fevMfc (MMK) 
2 10. 4 14 »Uft (mm) 



[HI] 



[H33 



[HI 73 
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PDt P02 



[H4 3 



[H53 
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F*-A(##) 4M11S M01 AA10 AB01 BAH CA03 

DB01 DD09 DD12 FA06 FA33 

FA42 GC08 GD02 
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FA01 GA01 GA31 JA21 

5C065 AA01 BB22 BB30 BB48 CC01 

DD01 EE03 



